We discuss the brane cosmology in the 5D anti de Sitter ReissnerNordstrom (AdSRN 5 ) spacetime. A brane with the tension σ is defined as the edge of an AdSRN 5 space with mass M and charge Q. In this case we get the CFT radiation term (ρ CF T ) from M and the charge dust (ρ 2 cd ) from Q 2 in the Friedmann-like equation. However, this is not justified because it contains ρ 2 cd -term with wrong (negative) sign. In order to resolve this problem, we introduce a dust matter which satisfies P dm = ρ dm . If ρ dm = 2 3 ρ cd , the unwanted ρ 2 cd is cancelled against ρ 2 rm and thus one recovers a standard Friedmann-Robertson-Walker universe with CFT radiation and dust matter. For the stiff matter consideration, we can set ρ csti ∼ Q 2 with the negative sign. Here we introduce a massless scalar which plays a role of the stiff matter with P sca = ρ sca to cancel a negative ρ csti . In this case, however, we find a mixed version of standard and brane cosmologies. *
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Recently Verlinde has analyzed entropy bound in a radiation dominated closed FRW universe using the holographic principle [1] . Representing a radiation as a conformal field theory (CFT) within an 5D anti de Sitter Schwarzschild (AdSS 5 )-bulk theory, a universal Cardy's formula maps to Friedmann equation [2] . This means that the Friedmann equation contains information about thermodynamics of the CFT. Within the brane cosmology context, when the brane crosses the horizon of AdSS 5 black hole, entropy and temperature can be expressed solely in terms of the expansion parameter H =ȧ/a [3] . In this case the brane is considered as the edge of an AdSS 5 space. Let us discuss it more explicitly. The brane starts with (big bang) inside the small black hole (ℓ > r + ), crosses the horizon, and expands until it reaches maximum size. And then the brane contracts, it falls the black hole again and finally disappears (big crunch). An observer in AdSS 5 -space finds two interesting moments (two points in the Penrose diagram [4] ) when the brane crosses the past (future) event horizon. Authors in ref. [3] showed that at these times the Friedmann equation controlling the cosmological expansion (contraction) coincides with an universal Cardy's formula for the entropy of the CFT on the brane.
More recently, authors [5] discussed a similar brane cosmology but in the charged Reissner-Nordstrom black hole background. If one considers a brane-universe filled with CFT radiation (ρ CF T = M/V ) and charge dust (ρ cd = Q/V ), the charge gives interestingly us a well-known ρ In this paper, we resolve this embedding problem of an AdSRN 5 -black hole spacetime into the moving domain wall (brane). This will be done by introducing a dust matter. It turns out that if ρ dm = 2 3 ρ cd , the unwanted ρ 2 cd is cancelled against ρ dm . Hence we can recover a Friedmann equation for the standard cosmology with CFT radiation and dust matter from the brane cosmology. On the other hand, if we follow the stiff matter interpretation for the charge [5] , we have ρ csti ∼ Q 2 /V 2 . Then we have to introduce a massless scalar which is known as a stiff matter with P sca = ρ sca to cancel −ρ csti . Here, however, we the resulting Friedmann equation contains the standard as well as brane cosmological features.
For cosmological embedding, let us start with an AdSRN 5 -spacetime [5] ,
where k = 0, ±1. h(r) and f k (χ) are given by
In the case of q = 0, we have an uncharged AdSS 5 -space. The extremal black hole with m/2 = |q| is not allowed in this context [9] . Using the moving domain wall approach [7] , we can derive the 4D induced line element from Eq.(1)
where we use the Greek indices only for the brane. Actually the embedding of an AdSRN 5 space to the FRW-like universe is a 2(t, r) → 1(τ )-mapping. Here the scale factor a can be determined from the Israel junction condition [10] . The extrinsic curvature is given by
where prime stands for derivative with respect to a. The presence of a localized matter on the brane implies that the extrinsic curvature jumps across the brane. This jump is described by the Israel junction condition
with κ 2 = 8πG
In general, we introduce a localized stress-energy tensor on the brane as the 4D perfect fluid for cosmological purpose
Here ̺ = ρ + σ (p = P − σ), where ρ (P ) is the energy density (pressure) of the localized matter and σ is the brane tension. In the case of ρ = P = 0, the r.h.s. of Eq.(6) leads to a form of the RS case as − 
For a single AdSRN 5 spacetime, we have the fine-tuned brane tension σ = 3/(κ 2 ℓ). The above equation leads to
where H =ȧ/a is the expansion rate. The term of m/a 4 originates from the electric (Coulomb) part of the 5D Weyl tensor, E 00 ∼ m/a 4 [11, 4] . This term behaves like radiation for either dark matter [7] or CFT [2] . Especially for a closed universe (k = 1) with CFT and charge dust, we have m = ω 4 M and q 2 = ,
Here M is the ADM mass and Q is the charge. Then one finds an universe filled with CFT radiation and charge dust
where ρ CF T scales like a −4 , whereas ρ cd behaves like a −3 . Hence the charge density plays the role of a dust matter. It seems that the Friedmann-like equation (10) is awkward to be interpreted as a cosmological one because the last term has a negative sign. A way to solve this problem is to cancel the last term by introducing an appropriate localized matter. Because the last belongs to the dust matter, we have to introduce the same kind of localized matter. In this case Eq. (7) takes the form
Here ̺ dm = ρ dm + σ and p dm = −σ with the dust equation of state : P dm = 0. According to the conservation law (∇ µ T µν = 0), we can easily check ρ dm ∼ a −3 . Further Eq. (8) is given by
which leads to
If
ρ cd , the unwanted ρ 2 cd -term disappears and one finds the Friedmann-equation for a standard cosmology with an effective energy density
This is our main result. The effective density is composed of CFT radiation and dust matter.
On the other hand, we may consider the charge term as a stiff matter as in ref. [5] . In this case, Eq.(10) is rewritten as
with
Obviously the above equation induces some problem to interpret it as a cosmological evolution equation in Minkowskian closed universe. This is so because for ρ CF T < ρ csti ,ρ ef f gives rise to a negative energy density. This is not allowed for cosmology 2 . Further, this corresponds to an Euclidean close cosmology [3] . Hence we have to resolve this problem by introducing an appropriate matter. One candidate for stiff matters is a massless scalar with stress-energy tensor [12] 
If we assume that φ = φ(τ ), this leads to
sca , P sca , P sca , P sca ] which satisfies obviously the stiff equation of state as P sca = ρ sca . As a result, we get ρ sca ∼ a −6 from the conservation law. Considering brane tension and scalar matter, Eq.(8) takes the form
This leads to
If ρ csti = ρ sca , the unwanted ρ csti -term disappears and one finds a mixed version of Friedmann-equation for standard and brane cosmologies
We summarize our results. An embedding from the charged anti de Sitter space to the moving domain wall (brane) gives rise to the negative energy density in deriving the Friedmann equation. In this work, we show that this problem can be resolved by choosing appropriate localized matters.
Our first view is to regard the charge term (−Q 2 /a 6 ) as −ρ
Reminding that the brane cosmology automatically produces +ρ 2 -term, we resolve it by introducing a dust matter with its equation of state P = 0. As a result, we obtain a standard FRW universe filled with CFT radiation and dust matter.
The second view is to consider the charge term as a stiff matter [5] . In this case, we have −ρ csti ∼ −Q 2 /a 6 which induces the negative energy problem in cosmology. To resolve this, we have to introduce the same kind of matter. One candidate is just a massless scalar that is known to satisfy the stiff equation of state P = ρ. However, a resultant equation is a mixed Friedmann equation for standard and brane cosmologies. In this sense, our first view is more promising than the second one in obtaining the standard Friedmann equation from the brane cosmological picture. Further, its will be interesting to study the connection between the Friedmann equations Eqs.(14) and (15) and a universal Cardy's formula for the entropy and energy when the brane crosses the horizon of AdSRN 5 black hole. 
